ACETABULAR IMPACTOR 
Related Applications 

This application is related to assignee's U.S. Patent Application Serial 
Number [Attorney Docket 702.154], filed [concurrently with this application]. 

Field of the Invention 

This invention is generally directed to the field of hip arthroplasty. The 
invention is specifically directed to an improved acetabular impactor, especially 
suitable for use in minimally invasive hip surgeries. 

Background of the Invention 

Traditionally, hip replacement surgery has been done via "open" surgical 
procedures. With open procedures, space for inserting and manipulating surgical 
instruments is not that critical and it is easier to get around major anatomical 
features, such as the greater trochanter of the femur. 

However, with the advent of minimally-invasive surgical procedures for hip 
replacement, small incision sizes combined with tight anatomical clearances 
have resulted in the need for surgical instruments that take maximum availability 
of available space. 

Exemplary instruments specifically described as being designed for MIS 
surgeries are shown in, for example, U.S. Pub. 2003/0050645 (Parker et al), U.S. 
Pub. 2003/0158559 (Diaz), and WO03/065906 (Ghana). Another device that 
appears to be at least designed with an eye towards MIS issues is shown in U.S. 
Patent No. 5.474,560 (Rohr). However, as shown in Rohr's drawings, its bulging 
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arcuate portion 16 does not seem to extend far enough out to provide a good 
working clearance for the greater trochanter. 

All patents and publications mentioned herein are incorporated by 
reference herein. 

While these devices may be acceptable for their intended or described 
uses, they are often complex and not geometrically and spatially optimized. 
Accordingly, there is room for improvement within the art. 

Summary of the Invention 

It is an object of the invention to provide an improved acetabular impactor. 

It is an object of the invention to provide an improved acetabular impactor 
especially suitable for use in minimally invasive surgical procedures. 

It is an object of the invention to provide an improved acetabular impactor 
that is simple in design and operation. 

It is an object of the Invention to provide an improved acetabular impactor 
that is spatially optimized. 

These and other objects of the invention are achieved by an acetabular 
shell impactor, comprising: an impactor body having first and second ends; a 
releasable connection for attaching an acetabular shell to the impactor; a remote 
actuator for releasing the connection between the shell and the impactor; and the 
remote actuator manipulated distant the first and second ends. 

These and other objects of the invention are also achieved by an 
acetabular impactor, comprising: first and second ends; the first end for receiving 
an impact of a hammering device; the second end having a connection for 
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attaching an acetabular shell thereto, the connection having an attachment axis; 
a first leg extending from the connection and parallel to the attachment axis; a 
second leg, acutely angled with respect to the first leg, and extending from the 
first leg; a third leg, extending at an angle with respect to the second leg; and a 
fourth leg, acutely angled with respect to the third leg, and extending parallel and 
opposite to the first leg. 

These and other objects of the invention are yet also achieved by an 
acetabular impactor, comprising: first and second ends; the first end for receiving 
an impact of a hammering device; the second end having a connection for 
attaching an acetabular shell having an inner radius thereto; a first leg extending 
from the connection and parallel to the attachment axis; a second leg, acutely 
angled with respect to the first leg, and extending from the first leg; the length of 
the first leg is less than the inner radius. 

Brief Description of the Drawings 

Figure 1 depicts an exemplary embodiment of an acetabular Impactor 
according to the invention. 

Figure 2A depicts an exemplary releasable connection between an 
acetabular shell and an acetabular impactor according to an exemplary 
embodiment of the invention. 

Figure 2B depicts an alternative exemplary releasable connection 
between an acetabular shell and an acetabular impactor according to an 
exemplary embodiment of the invention. 



Page 3 of 14 



Figure 3 depicts an exemplary acetabular shell and liner for use with the 
acetabular impactor according to the invention. 

Figure 4 depicts the preferred correlation between the lengths of the 
various legs of an exemplary impactor according to the invention. 

Figure 5A, 5B and 5C depict various views of an alternative exemplary 
embodiment of an acetabular impactor according to the invention. 

Figure 6A depicts a second alternative exemplary embodiment of an 
acetabular impactor according to the invention. 

Figure 6B is a view along line 6B-6B of Figure 6A. 

Figure 7 depicts an embodiment of an acetabular impactor according to 
the invention configured for use with surgical navigation assistance. 

Detailed Description of the Drawings 

With reference to the drawings, various exemplary embodiments of an 
acetabular impactor that meets and achieves the various objects of the invention 
set forth above will now be described. 

Figure 1 depicts an exemplary embodiment of an acetabular impactor 
according to the invention. The acetabular impactor is especially suitable for use 
in minimally invasive surgery ("MIS"), During MIS, typically an incision size of 
less than 8 cm will be made. Furthermore, if there is no dislocation of the hip 
joint during the surgery, available space for surgical instruments will be even 
further limited. During MIS hip procedures, having acetabular reaming and 
impacting instruments avoid the greater trochanter becomes critical in the tight 
space available to the surgeon. 
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The acetabular impactor 100 generally comprises first and second 
opposite ends. The first end comprises an impact end 110, which will typically be 
hit by an impacting tool (not shown), such as a mallet or hammer, as described in 
any of the references previously cited above. The second end comprises an 
attachment end 105 for attaching an acetabular shell 10 to the acetabular 
impactor 100. 

By way of background, Figure 3 depicts an exemplary acetabular shell 10 
and liner 15 for use with the acetabular impactor 100 according to the invention. 
An acetabular shell 10 is the portion of the implant that is directly implanted in the 
natural acetabulum of the patient undergoing hip replacement surgery. 
Acetabular shell 10 has a threaded hole 17 at its bottom for attachment to an 
impacting device such as shown in the invention. After the shell 10 is implanted, 
a shell liner 15, most typically made from either: metal, ceramic, or polyethylene 
(e.g. UHMWPE), is then inserted into the acetabular shell 10, as shown by the 
arrow. For situations in which additional fixation between the acetabular shell 10 
and the patient's natural acetabulum is required, screws (not shown), may be 
passed through one or more screw holes 19 in shell 10 and into the bone 
surrounding the acetabulum. The patient's acetabulum would now be ready for 
receipt of the femoral portion, e.g., femoral head, of the implant. 

Getting back to the acetabular impactor 100, impact end 110 will typically 
have an impact surface 1 35 for direct receipt of the blows of the impacting tool. 
Between attachment end 105 and impact end 1 10, is the body of acetabular 
impactor 100. The body of acetabular impactor 100 generally comprises four 
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legs straight, 115, 120, 125. and 130. Straight legs are preferred, cf, U.S. Pub. to 
Parker, supra, because sometimes the legs of the acetabular impactor will also 
be struck by the impacting tool during impaction to set up valgus and varus and 
straight legs make sure the impact is squarely applied to the acetabular impactor 
100. First leg 1 15 and fourth leg 130 are at least parallel and typically coaxial 
along the impact axis A|. Second leg 120 will typically extend at an angle a from 
first leg 115. Angle a will typically be an acute angle, and most preferably 45 
degrees. Third leg 125 will typically be fixed with respect to the second leg 120, 
preferably at a right angle (however, curves are feasible in this narrow area). 
Second and third legs 120 and 125 are preferred to each be about 7 inches long. 
Finally, fourth leg 130 will typically extend at an angle p from first third 125. 
Angle p will typically be an acute angle and equal to angle a, e.g., most 
preferably 45 degrees. When this preferred leg configuration is applied, an open 
area Q will result that is spatially optimized for fitting in of the greater trochanter 
of the femur (not shown) during an acetabular impaction. 

Finally, impactor 100 has a remote actuator 200 for remotely releasing the 
acetabular shell 10 from the attachment end 105 of acetabular impactor 100. By 
"rem.otely", it is meant that the release may be achieved without the surgeon 
having to reach into the incision site. Actuator 200 includes a rotatable actuation 
rod 215. Rotation R may be either manual or by any powered means (not 
shown). As will be described below, actuation rod 215 can swing in various 
directions as depicted by the arrows S to make manipulation of actuation rod 215 
easier. Though in Figure 1 actuation rod 215 is shown in area Q, the area for 
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anatomical features such as the greater trochanter, this is for illustration 
purposes only. When impactor 100 is actually used, actuation rod 215 will be 
swung out of area Q leaving that area fully open for its intended use. 

Figure 2A depicts an exemplary releasable connection between an 
acetabular shell 10 and an acetabular impactor 100 according to an exemplary 
embodiment of the invention. 

As shown in Figure 2A, typically first leg 1 15 will be hollow and contain 
therein a threaded rod, machine screw, or threaded stud 220. The threads of 
threaded stud 220 will correspond to those of the threaded hole 17 of the 
acetabular shell 10 so that acetabular shell 10 may be attached thereto. 

Attached to threaded stud 220 will be a mechanical linkage or any other 
physical attachment capable of converting the rotation R of actuation rod 215 
from along whatever rotational axis actuation rod 215 may be on to that of 
threaded stud 220. While the preferred physical attachment may comprise a 
universal-joint 225, the invention is not so limited. For example, a solid flexible 
coupling 226 (Figure 2B) may be used or a bevel gear mechanism (Figures 6A, 
6B). 

The exemplary releasable connection works as follows. After the 
acetabular shell 10 has been impacted in a prepared natural acetabulum, it will 
be tightly positioned therein and therefore prevented from rotating without the 
application of excessive force/torque. Accordingly, upon rotation of actuation rod 
215, threaded stud 220 will rotate itself out of threaded hole 17 of acetabular 
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shell 10 until the acetabular shell 10 becomes separated from acetabular 
impactor 100. Acetabular impactor 100 is then removed from the incision site. 

Figure 4 depicts the preferred correlation between the lengths of various 
legs of an exemplary acetabular impactor 100 according to the invention. These 
lengths become important when considering the fact that the instrument must fit 
within a tightly confined area when conducting MIS hip surgery. In general, 
according to the invention, the length d1 of first leg 115 should be, when taking 
into account the selected angle a, just enough to cause a slight clearance d2 
(e.g. no impingement) between second leg 120 and the rim of acetabular shell 
10, as the second leg 120 extends out passed the rim circumference of 
acetabular shell 10. This length d1 will typically be less than the inner diameter 
of acetabular shell 10. Furthermore, while as mentioned above, second leg 120 
will typically and preferably be about 7 inches, it will at least be greater than the 
inner radius of the acetabular shell 10. 

Figures 5A, 5B, and 5C depict various views of an alternative exemplary 
embodiment of an acetabular impactor according to the invention in which 
actuation rod 215 is omitted merely for clarity. In this alternative embodiment, 
the angle a between first leg 115' and second leg 120 and the angle B between 
third leg 125 and fourth leg 130* can both be varied. This is achieved by first 
making first leg 115' and fourth leg 130' separate members from second leg 120 
and third leg 125, which may be left as a unitary, or at least integral member. 
The various members are connected for relative movement by using, for 
example, threaded members 128 and wing bolts 127, for ease of manipulation, 
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e.g., without need for tools. Additionally, it is possible to provide the inner walls 
(e.g., those that come into contact with each other) of the various members with 
mating teeth or serrations 129 such that when the acetabular impactor is hit by 
the impacting tool, it becomes much harder for the angles to change from those 
selected. As shown in Figure 5C, markings 150 can be placed on one or more of 
the various legs to assist the surgeon in setting the legs to the desired or 
predetermined angles. 

Figures 6A and 6B depict a second alternative exemplary embodiment of 
an acetabular impactor 100 according to the invention. In this second alternative 
exemplary embodiment, actuation rod 215' is shown as passing through a hollow 
channel 151 in second leg 120 and protruding from acetabular impactor 100 
through a hole 152 in third leg 125. Furthermore, this embodiment is shown with 
yet another alternative physical attachment between actuation rod 215' and 
threaded stud 220. Optional bevel gear drive 217 is mounted on the end of 
actuation rod 215'. Through this rigid bevel gear connection, it is predicted that 
this embodiment may be the most robust in regards to resisting the impact 
stressed to which the impactor 100 is subjected. However, as previously 
mentioned, any mechanical coupling may be used, as in the other exemplary 
embodiments of the invention. 

Acetabular impactor 100 has been so far described above with respect to 
a non-surgical navigation assisted device. However, as shown in Figure 7, it is 
extremely easy to add navigation markers 300 or other alignment means to any 
portion of the acetabular impactor, for example, close to the impaction end 110 
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for use in setting varus, valgus, and leg length with an external camera and 
navigation system. A detailed description of surgical navigation or the various 
types of alignment means available are beyond the scope of this application but 
well known in the art. 

While the invention has been described with relation to certain proposed 
exemplary and preferred embodiments, the invention is not so limited. 
Reference should be made to the claims when assessing the scope of the true 
invention. 
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